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[57) ABSTRACT

A receiver circuit for receiving a double current pulse
signal from a transmission line and delivering positive
pulse or a negative pulse corresponding to that of the
double current pulse signal in a discriminating manner.
The circuit comprises an input transformer having a
secondary winding divided into two halves; a resistor
connected in series with each output terminal of the
input transformer and having a resistance value which is
considerably higher than a characteristic impedance of
the transmission line; a diode having a cathode con-
nected to an output terminal of the résistor and an anode
connected to ground; and an amplifier having input
terminals connected to the resistor and the diode, re-
spectively, and delivering either a positive pulse or a
negative pulse corresponding to that of the double cur-
rent pulse signal in a discriminating manner.

3 Claims, 3 Drawing Figures




U.S. Patent - ‘May 8, 1979 4,153,848




4,153,848

1

RECEIVER CIRCUIT

BACKGROUND OF THE INVENTION
This invention relates to a receiver circuit for recelv-

ing a double current pulse signal from a transmission

line and delivering either a positive pulse or a negative
pulse corresponding to that of the double current pulse

signal in a discriminating manner.

SUMMARY OF THE INVENTION

An object of the invention is to provide a receiver
circuit of the kind described above which has an input
impedance considerably higher than a characteristic
impedance of a transmission line and which can allevi-
ate a load subjected to a double current pulse signal
delivered from the transmission line. |

A feature of the invention is the provision of a re-
ceiver circuit for receiving a double current pulse signal

from a transmission line, comprising an input trans-

former having a secondary winding divided into two
halves; a resistor connected in series with each output
- terminal of the input transformer and having a resis-
tance value which is considerably higher than a charac-
teristic impedance of the transmission line; a diode hav-
ing a cathode connected to an output terminal of the

resistor and an anode connected to ground; and an am-

plifier having input terminals connected to the resistor
and the diode, respectively, and delivering either a
positive pulse or a negative pulse corresponding to that
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of the double current pulse signal in a discriminating

manner.

Output terminals of the two amplifiers provided for
the two halves of the secondary winding of the trans-
former may be connected to set and reset input termi-
nals of a SR type flipflop, respectively, for the purpose
of providing a receiver circuit having a hysteresis char-

acteristic.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in greater detail
with reference to the accompanying drawings, wherein:

FIG. 1 is a circuit diagram of one embodiment of a
receiver circuit according to the invention;

FIG. 2 is a wave form diagram illustrating the func-
tion of the receiver circuit shown in FIG. 1; and

FIG. 3 is a circuit diagram of another embodiment of

a receiver circuit according to the invention having a
hysteresis characteristic.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In FIG. 1 is shown one embodiment of a receiver
circuit according to the invention. In the present em-

bodiment a double current pulse signal shown in FIG. 2
is supplied from a transmission line 1 to a transformer 2

having a secondary winding divided into two halves

whose center terminal 2b is connected to ground.

At a time ty, a positive pulse is supplied from a termi-
nal 2a through a resistor 32 to an amplifier 7a. To an
output terminal of the resistor 3a is connected a cathode
of a diode 4a whose anode is connected to ground. At
the time ty, the positive pulse is applied from the termi-
nal 2a to the diode 4a¢ which then functions as a high
impedance. As a result, a positive pulse voltage induced
across the terminals 2a and 2b is divided by the resistors
3a and 5 and the remainder voltage is applied to the
amplifier 7a. The input impedance of the amplifier 7q,
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however, is considerably higher than the resistance
values of the resistors 3a¢ and 5, so that the voltage
component divided by the resistors 32 and S is negligi-
bly small.

As a result, substantially all of the positive pulse volt-
age induced across the terminals 2¢ and 2b 1s applied to
the amplifier 7a. A negative pulse signal voltage in-
duced across the terminals 26 and 2¢ is applied to that
portion of the receiver circuit which is symmetrical to
the above described circuit portion. To the output ter-
minal of a resistor 36 is connected a cathode of a diode
4b,-so that a forward voltage is applied to the diode 45
which hence functions as a low impedance. As a result,
the output terminal voltage of the diode 46 becomes
substantially ground voltage. The resistor § and the
diode 45 function to produce a very low voltage which
is then applied to an input amplifier 7b. Hence, the
output voltage of the input amplifier 76 becomes sub-
stantially zero. In this case, a pulse signal delivered from
the amplifier 7a corresponds to the positive pulse of the
double current pulse signal supplied from the transmis-
sion line 1. |

At a time ty, a pulse signal voltage supplied to the
transformer is zero, so that the output voltages deliv-
ered from the terminals 2a, 2b and 2b, 2¢ are also zero.
As a restlt, both the diodes 4a and 4b function as a high
impedance, respectively. The output voltages delivered

from the amplifiers 7a and 7b become zero, respec-

tively. |

At a time t3, a negative pulse is supplied from the
terminal 2¢ through a resistor 3b to the amplifier 75. In
the substantially the same manner as in the case of the
positive pulse, the output voltage of the input amplifier
7a becomes zero, while a negative pulse is delivered
from the input amplifier 7. This negative pulse corre-
sponds to the negative pulse of the double current pulse
signal supplied from the transmission line 1.

As stated hereinbefore, in the present invention, to
respective output terminals of two halves of the second-
ary winding are connected in series resistors and be-
tween the output terminals of these resistors and the
ground are connected diodes, respectively, for the pur-
pose of making the input impedance of the receiver
circuit considerably higher than the characteristic impe-
dance of the transmission line and the forward input
voltages produced across these diodes are applied to the
respective input amplifiers. The receiver circuit con-
nected and arranged as above described according to
the invention has the following advantages.

(A) The resistors 3a and 36 function as a resistor of a
CR filter, so that it is possible to make the input
impedance of the receiver circuit considerably
higher than the characteristic impedance of the
transmission line without requiring any CR filter.

(B) Respective output terminals of the amplifiers 7a
and 7b may be connected to set and reset terminals
S and R of a SR type flipflop 8, respectively, as
shown in FIG. 3 so as to provide a receiver circuit
having a hysteresis characteristic in an easy man-
ner. |

(C) 1t is possible to deliver positive and negative
pulses of a double current pulse signal in a discrimi-
nating manner. .

(D) The diodes 4a¢ and 4b can prevent the amplifiers
7a and 7b from being supplied with a high reverse
voltage. There is no risk of the input impedance of
the receiver circuit being decreased by the pres-
ence of these diodes.
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The invention is not limited to the embodiments de-
scribed above, but many modification and alteration
may be made without departing from the spirit of the
invention.

What 1s claimed is: |
1. A receiver circuit for receiving a double current
pulse signal from a transmission line having a character-

istic impedance and delivering in a discriminating man-
ner, positive and negative pulses corresponding to that
of the double current pulse signal, said receiver circuit
comprising:

(a) an input transformer having a primary winding
connected to the transmission line and a secondary
winding divided into a first half having a first out-
put, a second half having a second output, and a
grounded center terminal; |

(b) a first resistor connected in series with the first
output having a higher resistance value than the
characteristic impedance of the transmission line;

(c) a second resistor connected in series with the
second output having a higher resistance value
than the characteristic impedance of the transmis-
sion line;

(d) a first diode having a cathode connected to the
first resistor and an anode connected to the
grounded center terminal;

(e) a second diode having a cathode connected to the
second resistor and an anode connected to the
grounded center terminal;

(f) a first amplifier having a first input connected to
the first resistor and the cathode of the first diode

and a second input connected to the grounded
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center terminal, the first amplifier having an input
impedance;

(g2) a second amplifier having a first input connected
to the second resistor and the cathode of the sec-

-ond diode and a second input connected to the
grounded center terminal, the second amplifier
having an input impedance;

(h) the first and second diodes preventing the first and
second amplifiers, respectively, from being sup-
plied with a high reverse voltage; |

(1) the first and second resistors having values such
that an input impedance of said receiver circuit is
higher than the characteristic impedance of the
transmission line; and

(j) a third resistor having a resistance value and con-
nected in series between the grounded center ter-
minal and second inputs of the first and second
amplifiers, respectively, the input impedance of the
first amplifier being higher than the resistance
value of each of the first and third resistors and the
input impedance of the second amplifier being
higher than the resistance value of each of the

-second and third resistors. |

2. The receiver circuit of claim 1 wherein the first and
second amplifiers each have outputs and means for
providing a hysteresis characteristic is connected to the

amplifier outputs.
3. The receiver circuit of claim 2 wherein sald means

is an SR type flipflop having a set terminal connected to
the first amplifier output and a reset terminal connected

to the second amplifier output.
* %X & X %
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